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Surgical TechniquesAortic annulus diameter was confirmed by a transesopha-
geal echocardiography. With these preoperative findings,
we concluded that the only possible strategy was a 29-mm
Sapien XT implantation via a transaortic approach.
Under general anesthesia, a small anterior right thoracot-
omy was performed in the second intercostal space. After
opening and suspending the pericardium, the ascending
aorta was exposed. Two purse-string sutures with a diameter
of 1.5 cm were made with a 3-0 braided stitch and Teflon
pledget reinforcement.
Puncture of the aorta was performed in the middle of the
purse-string sutures. Under fluoroscopic guidance, an angio-
graphic guidewirewas inserted retrogradely through the aor-
tic valve in the left ventricle. Because the direction of the
guide wire is not perpendicular to the plane of the aortic
valve, particular attention should be given to avoid possible
lesions to the aortic sinuses and aortic wall. A 6F sheath
was then placed on the guide wire through the aortic valve
to exchange the guide wire with an extra-stiff one, following
the already described transfemoral implantation technique.5
The 26FAscendra 2 sheath (Edwards Lifesciences) was in-
serted in the ascending aorta (Figure 1, A) to perform subse-
quent balloon aortic valvuloplasty and valve deployment.
Aortic valvuloplasty was carried out with a 20-mm bal-
loon during 180 beats/min–induced ventricular tachycardia
(Figure 1, B). A 29-mm Sapien XT valve was prepared on
the Ascendra 2 delivery system with its inflow portion di-
rected toward the tip of the catheter (ie, in the opposite po-
sition of a transapical procedure).
The prosthesis was then placed in the correct position
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The Journal of Thoracic and Cardeployment was performed under induced ventricular tachy-
cardia (Figure 1, C). Correct valve positioning and the ab-
sence of residual aortic valve regurgitation were confirmed
bypostprocedural aortic angiography (Figure 1,D) and intra-
operative transesophageal echocardiography (Figure 1, E).
The sheath was then removed, and the aortic purse-string
sutures were tightened under induced ventricular tachycar-
dia. The patient had an uneventful recovery and was dis-
charged in good general and clinical conditions.CONCLUSIONS
Transaortic implantation of the Sapien XT valve using
the Ascendra 2 system via a small right anterior thora-
cotomy may represent a valid alternative for patients
with severe aortic valve stenosis who are not eligible
for surgical aortic valve replacement and who cannot
undergo a retrograde transarterial or a transapical TAVI.References
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connection repair associated with functional single ventricleNaritaka Kimura, MD, Ayumu Masuoka, MD, Toshiyuki Katogi, MD, and Takaaki Suzuki, MD, Saitama,
JapanSurgical repair of total anomalous pulmonary venous con-
nection (TAPVC) with single ventricle remains challenging
because of the risk of late pulmonary venous obstruction.1,2Since 2007, we have used the vertical vein to establish
the continuity between the common atrium and the
pulmonary vein without cutting into the pulmonary
venous confluence. This report describes the outcome
associated with this simplified technique for TAPVC repair.CLINICAL SUMMARY
Six patients with single ventricle and TAPVC underwent
TAPVC repair in the primary operation between October
2007 and September 2010. The institutional review board
at Saitama International Medical Center, Saitama Medical
University, Saitama, Japan, approved this retrospectivediovascular Surgery c Volume 143, Number 6 1455
FIGURE 1. Operative view (A) and diagram (B) of total anomalous pulmonary venous connection repair with the vertical vein (VV). CA,Common atrium.
FIGURE 2. Postoperative computed tomographic scan showing good
communication between a common atrium and the pulmonary venous con-
fluence. There is no anastomotic stenosis. PA, Pulmonary artery; Dec Ao,
descending aorta; PV, pulmonary vein.
Surgical Techniquesstudy and waived the need for consent by the patient’s
guardians. Three of 6 patients were neonates, and 3 of 6 pa-
tients were male. The mean age at the operation was 29 
28 days (range, 14–85 days), and the mean body weight
was 3.2  0.6 kg (range, 2.3–4.1 kg). All patients had the
diagnosis of right atrial isomerism and extracardiac type
TAPVC. The type of TAPVC was supracardiac in 5 patients
and was mixed in 1 patient.
All patients underwent TAPVC repair through a median
sternotomy and were placed on cardiopulmonary bypass.
Patients were cooled to 18C for deep hypothermic circula-
tory arrest. The vertical vein was dissected thoroughly and
then ligated and cut off as long as possible from the pulmo-
nary venous confluence. The pulmonary veins and pulmo-
nary venous confluence were minimally dissected. The
cut end of the vertical vein was trimmed, and a vertical in-
cision was made longitudinally without extending into the
pulmonary venous confluence. The corresponding common
atrial wall was incised sufficiently. The incised vertical vein
and common atrial wall were anastomosed with a 7-0 poly-
propylene running suture (Figure 1). Concomitant proce-
dures were systemic-to-pulmonary shunting in all
patients, pulmonary arterial banding in 1 patient, central
pulmonary artery plasty in 1 patient, and common atrioven-
tricular valve plasty in 1 patient. The mean cardiopulmo-
nary bypass time was 154  50 minutes, the mean aortic
crossclamp time was 47  19 minutes, and the mean circu-
latory arrest time was 27  3 minutes.
The median follow-up period was 15 months (range,
2–36 months). There was 1 early death from sepsis. One
late death occurred as a result of pneumonia at 3 months af-
ter bidirectional Glenn shunting. There was no evidence of
pulmonary venous obstruction in either case. In the remain-
ing 4 patients, no recurrent pulmonary venous obstruction
was detected by Doppler echocardiography, cardiac cathe-
terization, or 3-dimensional computed tomography
(Figure 2). Two patients underwent Fontan operations,
and 2 patients underwent bidirectional Glenn shunting.1456 The Journal of Thoracic and Cardiovascular SurDISCUSSION
Establishment of an adequately large and tension-free
anastomosis is critical for TAPVC repair, and trauma to
the pulmonary vein endothelium must be avoided to re-
duce the risk of subsequent pulmonary venous obstruc-
tion. Morales and colleagues3 have advocated limited
dissection to the pulmonary vein confluence with minimal
manipulation of the pulmonary veins, because the dissec-
tion and manipulation of pulmonary veins themselves in-
creases the inflammatory and eventual adhesive or fibrotic
reaction of and around pulmonary veins and may also
contribute to pulmonary venous obstruction. In patients
with single ventricle, the pulmonary venous confluence
tends to be smaller, which can increase the risk ofgery c June 2012
Surgical Techniquescomplications associated with excessive dissection.4 In
addition, a suture line close to the individual pulmonary
veins is mandatory.
The potential advantage of our technique is that the su-
ture line does not approach the individual pulmonary ve-
nous orifice, thereby avoiding trauma to the pulmonary
venous endothelium and preventing reactive intimal prolif-
eration, even in the context of a tiny pulmonary venous con-
fluence. Further, limited dissection of the pulmonary
venous confluence and the individual pulmonary veins re-
sults in maintenance of adequate alignment of the pulmo-
nary veins relative to the atrial wall, thereby avoiding
torsion and rotation. In this manner, we are able to choose
the best corresponding position of the atrial wall for anasto-
mosis, because the single-ventricle heart has a functional
common atrium.
By contrast, Yoshimura and colleagues5 performed su-
tureless pericardial repair of TAPVC associated with right
atrial isomerism as a primary operation and reported good
results. Primary sutureless repair may seem to be a good op-
tion, but because there is considerable variation in this
group of diseases, our technique could be considered theFrom the Divisions of Cardiovascular Surgerya and Cardiovascular Disease,b Mayo
Clinic, Rochester, Minn.
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The Journal of Thoracic and Carbetter alternative in some cases. Further analysis is required
determine the best manner to achieve TAPVC repair.
CONCLUSIONS
Our technique for TAPVC repair, which uses a vertical
vein without cutting into the pulmonary venous confluence,
showed favorable midterm results. This technique may be
the strategy of choice for extracardiac type TAPVC repair
associated with single-ventricle heart.
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ism. Interact Cardiovasc Thorac Surg. 2010;10:675-8.Prosthetic aortic valve–pexy: Stitch closure of the aortic valve in
a patient with a ventricular assist deviceSalil V. Deo, MS, MCH,a Soon J. Park, MD,a Lawrence J. Sinak, MD,b and Alfredo L. Clavell, MD,b
Rochester, MinnIntermittent opening of the mechanical aortic valve after
placement of a ventricular assist device (VAD) can lead to
an increased risk of thromboembolism. It has been recom-
mended to close the aortawith a patch or replace it with a bio-
prosthesis.1,2 Both these methods, however, increase the
ischemic time.A single-stitchmethod to close themechanical
aortic valve has been described3; however, placement of the
suture as illustrated in the article is technically very difficult.
We therefore describe our modification as used in a patient
with a mechanical aortic valve undergoing VAD placement
and include intraoperative photographs and an illustration.CLINICAL SUMMARY
A patient with medically refractory congestive heart fail-
ure was referred for placement of a VAD as a destination
therapy. He had previously undergone ascending aorta re-
placement with a Dacron polyester fabric tube graft and aor-
tic valve replacement with a St Jude bileaflet mechanical
prosthesis (St Jude Medical, St.Paul, Minn). Surgery was
conducted with hypothermic cardiopulmonary bypass, and
diastolic cardiac arrest was achieved with cold blood cardi-
oplegia after clamping of the ascending aorta. The aorta was
opened transversely to gain exposure of the mechanical
valve (Figure 1, A, blue arrows). A 3-0 GORE-TEX suture
(W. L. Gore & Associates, Inc, Flagstaff, Ariz) was inserted
at the aortic annulus from the aortic side to the ventricular
side. The sewing needle was then retrieved from the gap be-
tween the valve leaflet and the sewing ring (Figure 1, A,
white arrow). This was then repeated on the opposite side.
It is essential to do this perpendicular to the opening plane
of the leaflets, as depicted in Figure 1,B andC. As the suture
was pulled, the leaflets closed (Figure 1, B and C). Care
must be taken to remove any slack of the suture when thediovascular Surgery c Volume 143, Number 6 1457
